Abstract. Variation in the effect of male body size on mating success was studied in natterjack toads during two breeding seasons with different temporal patterns of reproductive activity . Larger males were more likely to mate than small males in the season with a single peak and continuous breeding activity, whereas random mating by size was found when reproduction occurred during several peaks separated by periods of inactivity . Playback tests did not reveal any consistent preference by females for call variables related to male body size other than call intensity . Moreover, direct observation of pair formation resulting from capture of females by non-calling males (searchers and satellites) suggested that most females did not have the opportunity to make any choice. Direct male-male competition for females already in amplexus was negligible as suggested by the low rate of take-over success . Body size advantage occurred indirectly through a positive correlation with chorus attendance . One hypothesis is that smaller males may attend the breeding site less frequently because of energy limitations . Energetic constraints may arise in the long term, affecting the energy that should be allocated to growth, which is higher in small males, or in the short term, affecting the capacity for sustained chorus attendance . Growth rate was not correlated with chorus attendance . However, smaller males lost weight more rapidly in both seasons . This might explain why they had a lower attendance rate than larger males, giving rise to a higher mating success in the latter .
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In amphibians, reproduction is strongly influenced by environmental factors, and differing ecological circumstances may give rise to variation in the duration of the breeding season . The duration of reproductive activity may also be correlated with male density and female arrival pattern . This may consequently affect the operational sex ratio defined as the ratio of the number of potentially receptive females to that of receptive males, and hence, the probability of obtaining mates . Any covariation of phenotypic traits in males with the operational sex ratio will be reflected in non-random mating success (Arak 1983a ; Partridge & Endler 1987) . The duration of the breeding season and the timing of female arrivals should determine the relative role of male-male competition and female choice in sexual selection (Wells 1977) . In species with short breeding seasons, female arrival should be highly synchronous, therefore enhancing male-male competition . Conversely, female choice may be favoured in those species with a longer breeding season . These hypotheses have been experimentally supported for anurans in which large male mating advantage has been interpreted as a consequence of sexual selection, either through female preference for vocal cues correlated with male size, in species with prolonged breeding activity (Ryan 1983 ; Robertson 1986), or through male-male competition in species with shorter breeding activity (Davies & Halliday 1977 , 1979 Arak 1983b Arak , 1988a Howard & Kluge 1985) .
Duration of breeding activity may also, in itself, determine differential mating success . In anurans, chorus attendance is correlated with male mating success (Halliday & Verrell 1986) . However, even though it is one of the most important predictors of mating success, this factor has been largely ignored . Any covariance between male attendance and male size would cause non-random mating by size, independent of any other mechanisms of sexual selection . This differential mating success could arise from the simple addition of nightly probabilities of mating with a female (see Morris 1989) . Differential chorus attendance may be a function of variance in the ability of males to meet the physiological demands of mating activity (Halliday & Verrell 1986) . The suggestion that reproduction in anurans may involve a cost to the males seems to be borne 0003-3472/92/090557 + 13 $08 .00/0
